Introduction: Pre-plant soil fumigation of strawberries has been used by growers in the United States to improve yields and reduce weeds and pests, particularly when replanted after strawberries. Fumigation can affect beneficial soil organisms and can be expensive. Yields may not be sufficient to justify the costs of treatment.
Composted organic wastes have been evaluated for their ability to suppress weed seed germination and nematode damage. Also, the addition of compost to soils can increase pH, organic matter content, cation exchange capacity (CEC) and nutrient content. It can decrease bulk density and water holding capacity. These physical and chemical soil improvements may be of benefit in areas of Ohio, where soils are typically low in pH and organic matter and high in bulk density.
Previously, the effects of CYW on growth and nutrient uptake by strawberries grown under greenhouse conditions and the effects of CYW on soil characteristics (i.e., bulk density, pore space, water infiltration rates, respiration rates) in strawberry field plots were reported. The objectives of this report were to investigate CYW as an alternative to fumigation and to determine the impact of CYW and fumigation on yield, plant growth, and black root rot.
Materials and Methods:
In 1994, dormant 'Earliglow' strawberry plants were planted at The Ohio State University's Waterman Center (Columbus, OH) in a Crosley silt loam soil previously planted (1991) (1992) (1993) in strawberries. Plots were arranged in a completely random split-plot design in six replications. Main plots were either fumigated with methyl bromide-chloropicrin (362 kg/ha) or non-fumigated. Subplots received CYW (Earth Blend; Kurtz Brothers, Independence, OH) at a rate of 6.9 m 3 (9.1 m long x 30.5 cm wide x 2.5 cm deep) or at 61.8 t/ha. Subplot treatments were: a) control; b) subsurface applied once and incorporated into the top 10 cm of soil using a garden tiller; c) surface compost applied (once) to the soil surface; and d) subsurface + surface compost applied to the soil surface incorporated, and then reapplied to the soil surface. There were 48 plots. Cultural practices, pest control, and irrigation as recommended for a matted row system of production were followed.
Fruit was harvested in 1995, 1996, and in 1997 by the Franklin County (Ohio) Master Gardeners. The fruit was weighed with the total weight recorded. The culls (fruit rot, insect damage or malformed fruit); were weighed and quantity of marketable fruit was calculated by subtracting cull weight from total weight. Plants from each plot were removed in 1997, using a mechanical nursery spade having a soil core approximately 1 m in diameter and 0.75 m deep, counted, weighed for fresh weight, dried for dry weight. Sub-samples were placed in plastic bags and refrigerated and sent to the Ohio Agricultural Research and Development Center (OARDC) for black root rot analysis. Percentage root area that was black and dead was visually estimated for each plant using the Horsfall-Barratt scale for disease assessment.
Soil samples and fruit samples were collected and reported in regards to soil and fruit elemental content, organic matter, bulk density, fruit quality, and for number of nematodes. These are not reported in this paper, but may present a more in-depth knowledge of the treatments.
Statistical analyses (ANOVA) were performed with SAS Procedures and software (SAS, 1990 ) suitable for split-plot designs.
Results:
Effect of fumigation and CYW on yield: In 1995, fruit weight was significantly greater for fumigated plots than the non-fumigated plots (Table 1) . Subsurface CYW tended to be higher than surface applied plots. In 1997, there was a significant fumigation x surface yield interaction. Non-fumigated surface CYW plots were higher in yield than fumigated surface CYW plots. In 1998, fumigated plot yields were higher than non-fumigated plots. Also, subsurface CYW were higher in yield than surface CYW plots. For years 1995 to 1997, there were no significant differences between fumigated and non-fumigated plots. However, CYW treatments increased yields from 9 to 17% in fumigated soils and 6 to 15% in nonfumigated soils for all years as compared to the control, respectively. Subsurface or subsurface + surface applied CYW treatments were higher than surface applied CYW in 1997, the last year of recorded yields.
Effect of fumigation and CYW on plant fresh and dry weight: Strawberry plants from non-fumigated, subsurface treatments had higher fresh weight than fumigated subsurface plants (Table 2) . However, there were no differences among subsurface fumigation treatments for dry weight. There was a three-way interaction for both fresh and dry weight. Dry and fresh weight for fumigated subsurface CYW plants was higher as compared to other CYW treatments, either fumigated or non-fumigated.
Effect of fumigation and CYW on percent black root rot: Non-fumigated plots had a significantly higher percentage of black roots (Table 2) , while surface applied CYW had a lower percentage of black roots than other compost treatments. A fumigation x surface interaction indicates that fumigation and surface applied CYW had a lower number of black roots. There was a trend for subsurface CYW to have fewer black roots than the control.
Other soil and plant factors:
The results of a soil nematode test indicated that there was no measurable amount of parasitic nematodes in any main or subplot (data not shown). The number of plants per plot was significantly higher in the fumigation treated soil (data not shown). There was no significant difference among treatments for multiple crowns. However, there was a trend for surface CYW treatments to have a greater number of multiple crowns (data not shown).
Discussion
The root system of the strawberry plant is generally within 15 to 30 cm of the soil surface. New roots are generated near the soil surface. The fumigation used in this experiment was injected into the upper 20 cm of soil surface and can affect soil-borne pathogens such as nematodes and fungi. The subsurface CYW treatments were incorporated into the top 10 cm soil. This experiment was established in silt loam soil, which was previously planted to strawberries. This soil has a bulk density of 1.3 mg/m 3 and this soil type produces a shallow root system. Yield of strawberries may be increased by soil fumigation, but increases may not be sufficient to overcome the cost of the material and/or application costs. In this test, fumigation had a very low impact on yield for the three years of the study. It appears fumigation had its greatest affect on yield in the first year in the life of the planting. Fumigation resulted in more plants per plot. However, fumigated subsurface CYW alone had lower fresh and dry plant weights than the control; and fumigation plots had fewer black roots than non-fumigated soil at the end of the four-year experiment. Fumigation had no effect on the percentage of culls or marketable fruit.
Soil water holding capacity and the rate of water infiltration were increased by the surface and subsurface CYW treatments as reported earlier. Surface plus subsurface applied CYW increased water-holding capacity by 36 to 40% and the rate of infiltration for the first 2.5 cm of water from 7 to 21 times faster for surface plus subsurface treatment than the control. Compost can allow a large amount of water to infiltrate at a rapid rate and increase soil water holding capacity during dry weather. Rapid heavy downpours of rainfall are common in Ohio during the hot summer months after harvest and can benefit from rapid infiltration of water.
Accumulative strawberry yields were 9 to 17% greater in fumigated CYW plots and 6 to 15% greater in non-fumigated plots than the control. Compost treatments appeared to be most influential in the latter years of the study. This may be partially explained by the number of black roots, particularly in the nonfumigated treatment, which had a greater amount of black roots. In 1995 Wing et al., studied black root rot (BRR), which is associated with poor growth and yield and found Earliglow most resistant to BRR in western New York. However, causes of BRR are more strongly correlated to location, and cultivar selection is of no value unless the organism is known. Surface applied CYW could have had an effect on new root formation because of increased rainfall infiltration, water holding capacity and porosity. Also, surface and subsurface CYW could have influenced the number of branched crowns. This could be due to a decrease in bulk density, rainfall infiltration, and increased water-holding capacity after harvest.
Conclusions
Strawberry yields were improved by 6 to 17% when composted yard waste (CYW) was either incorporated or surface applied to the soil. Fumigation appeared to improve strawberries in the first harvest but CYW provided the highest yield in the latter two harvests. Soil quality was improved and the percentage of black roots was influenced by both fumigation and CYW.
Soil quality can be improved by applying CYW, either incorporated into the upper 10 cm of soil or applied to the surface or by a subsurface plus surface CYW application. Improving soil quality creates an improved soil/water/porosity relationship that improves roots and plant growth over the life of a strawberry planting. Table 1 . Interactive means for strawberry fruit weight following sequential fumigation and composted yard waste (CYW) treatments, 1995 to 1997, Columbus, Ohio, USA. 1995, 1996 and 1997 . Culls were fruit rot, insect feeding or frost damage.
-----------Fruit Weight (g) ----------
Our congratulations go to these 3 researchers for this and a paper titled "Antioxidants in Ohio Berries" reviewed and accepted for publication in 2003. 
NC-140 Cherry Rootstocks Trials

Source: Hilltop Nurseries
For Montmorency cherries:
Mahaleb seedling, mahaleb clone SL 274, and MxM 39 were consistently most productive. The largest trees were on SL 275, Colt, and MxM series stocks. The most efficient trees were on GI 173/9. The smallest trees were on GM 9 and GM 79. Canopies on Gisela stocks had a tendency to produce a large amount of blind wood, caused by the influence of precocious buds on one-year-old wood. Gembloux and certain Gisela stocks generally had poor survival, especially at sites where PNRS and PD virus were detected.
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The intent of listing terminal market prices is to provide information available in the public domain. It is not intended for price setting, only to assist growers in evaluating the value of their crops. Producers need to remember that the prices listed are gross, and consideration must be given to marketing costs, including commission, handling charge, gate fees, and possible lumper fees. 
